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k u > & -r « i i: * < > •m*&mEL& *fi?z.£.*mm£?z> yt^m& <* - 

[0 0 0 1] 
[0 0 0 2] 

*3S^»a*<©^«*«*, itt^&atusns (s) -nKn^j/-hy^'j 

T-if, (R) - b F O ^ - h 'J ;i/ 'J 7 - €f Oii, XltZ.fr b<Dmm<DM. 

&¥&m&&/ui£&&*mm*.wi&mizi:vT&mi<fr& mm © t k r > 

£tC«fc y$S3ta*lTV*5 Synthesis, July 1990, 575-578 ; Tetrahedr 

on Letters, 32, 2605-2608 (1991) ; #g{§Hg 6 3 -2 1 9 3 8 8#; ftffl¥ 5 - 
3 1 7 0 6 5f ;WO9 8/3 0 7 1 1) 0 
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[0 0 0 3] 
[0 0 0 4] 

w L<fc -5 £~tz> mm] 

[0 0 0 5] 

mm & b& t & t=. &> (d #«] 

[0 0 0 6] 

(2) ^*^»iRlS^«^*iRlSi8^*©t&IB^«*«©^*^i 011% 

*a»T?s> stags (i) izmmoism* 

(3) in^flfiRjSS:, dKBft«:Jav*TfTSt&fa (1) Xte (2) lCfB«©#j£ 0 

[0 0 0 7] 
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^JStta -n Fu*ts%;itfym<D&m&T$ft¥ffim(Dl&T*ffi±?£&(DX'& 

[0 0 0 8] 

at i ] 

R 1 -CO-R 2 ( I ) 
OS*, R^tfR 2 ^ 7£v^CJi&U, ^ti-eti^aRM^Xtt^aa 2JKT 

h 2 te*^— x;i/7^^;u^ -o-xii- s -xm%&it*>nx^x*j 

£<, =CH 2 (i = OX»= STfi^glx.^tlTVNT* J: <, lfe-CH 2 -CO 
C-H, -CH 3 CDC-H, >CH-0C-H, = C H - (D C - H^ftl^C = C H 
2 <Z)C-H&, NXliC-/\n>y>T'g^il^^tlT^Tt)J: <. R 1 & 

-t Kn^rS/- h U;i/U r-if, (R) -M Kn^rJ/- h U;i/U y-if^cDUlt 

, x^i^^le 5 ^^(Z)5t^&ffi^^^M^^«^^#^cJ:oT^$tl 

Synthesis, July 1990, 575-578 ; Tetrahedron Lette 
rs, 32, 2605-2608 (1991) ; #|U§Hg 6 3 - 2 1 9 3 8 8^; #IW 5-3170 
65f ; 9-227488 ^^ffi, WO9 8/3 0 7 1 1) „ 

[0 0 0 9] 

ifffH^: (i) teaser, ^mi5c2 2j^t<z) lm^mit^mmtit. mmikxiz 
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#2.0 0 0-1 7 1 1 8 6 



X. C = C = C0>7U>#3i ift^Xtt^^O^^b^ 

»i:LTi±, Mill ffifD«;«i^;^b*igS'r&*, £&S«i J^±(Dfi^T;i/ 
>^;i/*, 2-^-7^;^, 9 -r> h u m^itlfc 6 ~ 2 2 

mm 8 u±<dmm<d & & mmm&BMt*m&* nmmm 9 u±<Dmme> & * t? 



-re 



5. nM&m&.<DBtit*m&£:Lxi** &fitm&G&>±<ntiAm<Dte^i/ turn* 
irjii/vurjvirjim. Mmm&7&>±<Dti6m<D&&*/#urfr*rfri/9arfl/ 
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fetter )i*jim. 8 #j:©ffl«[<z>&*3Hfr&aS'T?«&<* *i£Mt#t 

9 &>±(z>mm<D$>€>^Mmx*mmz ntz.w.m^rji^-jim. m^mm 9 &>± 
(Dmm^^^^mmxmm^nt^m^rji^-jim. mmmmi ou±<dm 
m<d fesffjsstii s ftfc&mftr jit -urn. mmmm 8 &>±<Dmma> & 

«s-eiasistifcii[««r;i/^-;i/S, ffidun&i o &,±(Dmm<D^^mmm 

m2ti&ftmtk7)i*-)m. mmm&i ou±<Dmm<z>te^^mmxmmz 
nt=.m.m.v<r)mv^~)im. m^mmi i u±a>mm<D&z>^mmmxmmz 
tut&mvtrjvu&^-jim* mmmmi i u±e>mM<Dte^mmmxmmz 
tif=.^^r)v^v^-)im. mmmmi 2 a±o>mm(D$,^mmmxmm^ 

m&2ftf=.w.mw;7)i3c)im. mmmm5ix±<DMMc>$>z>is?uTji*rjimx 
m&2nr~\s.mttT}i*frm. Mmmm6u±<Dmm<D&\,^y?u7ji*jimx 
mm^nt^m^rji^jim. mmmm 1 &.±<z>mM<D$>z>y ? u yji^nmx 

mm2nt-w.mw:Tji>r=.jim. mmmm 6 &>±<Dmm<D3b&i/9n rji*jim 
xmrn^nr^um^rjiT-jim. mmm&6&>±<Dmm<D&^i/9u7)v*)v 
rnxu^Mc^mkr ji^r-jim. mmm®. r 7&>±<Dmm(Di!bz>is?u7>i* 
jimT*mMztif~ftv&wi7Ji'T-jim. mfcmms&s±<Dmm<D&^y?u7ji 
*jim-T:w.Wki*nt=.m.wm7Ji*-jim. mMmm6&>±<Dmm<D2bZi/?uT 
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)i 3r )vmxmm znr^ mmv^ r & ^-jvm. mmmm. i &±<Dmm<D & v * */ v a 

[0 0 10] 
[0011] 

ftffB^bTKmScf 1 , -ch 2 -^^;b7K-;bS, -o-x&- 

^/©«3t*«#A3tl, -CH 3 ffl-CH 2 -to^;i/i, -O-Xtt-S- 

^^->5r h>©^it^A$tl-5Zli:$:^l*L, -CH 2 -®C-H#NIC 

-NH-t^'J, >CH-<DC-HtfNlzmt>Z>£.. >N-£&U, 
= CH-<Z)C-H#NtC^*>£^ = N-£&*J, 5fc3{§tf>-CH 3 ©C-H#N 
lC^fc>££, -NH 2 tfiAS*l, =CH 2 ©C-H*«NJCSE*3Si:, = N H H 
tfc -CH 3 , - C H 2 =CH-, =CHXli>CH-©C-H^ 
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#&£*lT=kJ:^ 0 JftCte, BufH<7)«^g|x.C J; y, -CH 2 -CH 3 ©-CO 
-o-H ; *;bjJ?>K«3i^©3gi!|3&if%«i3ti* 0 

[0 0 12] 
[0 0 13] 

r^;i/S, ?>-t^>;i^ K-rS/^S, h'JfS/^S, fh7fi/M, 2-* 
f;i/yaif;i/l, 2 3-^^;v^;i/^ 2-*^;i//<>^ 

i, l -s; x?-;i/S 
, l, i-j;^f;i/^n^S, 2, 6 3, i 

i/^/nyn^i/i, $/*n^;i/3£, i/^n^>^;i/», ;*^-;i/S/*a 
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n [2. 2. 2] T**v>^;i/«&£##tfi3;ft£ 0 i£IMKXtt# 

, >r v^n^xji/S ( i -*^;btf-;i/S) ^/^ nr;i/>5r-;b 

7^/I/£|, 2 --^-7^-;i/^, 2-7i^7iZJ1/|, 3-7x^;i/7x^;i/S 
, 4-7i^7i-;H, 9-7>h'J;H, 7 xx;HS. V**J\/7 

i-ii/i, h'J^f;i/7x-M, if ji/7x-M, ^f;nfji/7x-;i/i 
, s;if;i;7x-;i/i, ^"n fcr^^aix^s, ^^/^aix.H/S&^A^tjr&n 

^f;i/^f;i/^ ^^^f;i/S ( 2 - 7xunf;H) „ l -7x-;i/xf ;i/ 
i, 7x^ji/7 I nt>i, 7xx;b^;i/^, 7x^;K>f;i/S, 7ix;i//\ 
^r^;i/^> ^f Vt^-jvOi/jim. is* 
f;i/7x^f;H, h'J^f;b^>i/>S, x^;b/<>^;i/S, y^Ji^yi/ 

[0014] 

iuf2j^'fb7Kfg«#<z>CH 2 ^^j;i/^x;i/S, OX&ST*, Xii 

c-H#NXliC-/Na^ ^T'fi^^x^ti^Si: ITU ^rh>, 7^ftK 

An^fx &sat («^.«, ^Bft*«3R«i, ^mmmmm 
mmvm^miD^^o^^M^L. licit zti%'\Tumtti&ifi—m&>±&& 
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x^;b«, ^ h^5/^"n tT;i/S, :/ K 3rS/x?-/bS, ihJfi/ih#i/xf;H 




m& 2-7^;ifM, 2 -7 ^ y tf;i/«, 3 -t^ j 

2, 3 ^ y -fu ¥jim, 2-7 j jim. 3-7^^1, 4- 

7^;7*fM, 2, 3 -*?7$ j zf^)im. 2, a-v7^ j -f^-)im, 3, 

4-^r^y^;i/«. 2, 3, 4-h'j7^;7*fji/i, **)V7 ^ y 

& *?*m7 ^ J ^f;i/7^;xf;H, ynfc:°;i/y ^ y 

, t/v xi^y^-)i7\ j r^;7xx;n, i/7^;7i^M, y 

u ;H ; ^iiSHf f i©7 u 7;i/7'j;H 
» 7y;i/3k ^>!/7;i/7'j;i/S ; ^ifiifti©f xx^i ; 
m&m^mmo ^ u u ^as, << jvm. us. 1-7 v 7 v u jv 

i^j^h, ifu^^-;bS, try -tr^^— fh^y- 

>fy^;uM, try ; 7;m-;i/^£<z> 2 - 

2, 3 Kn^j/7"n 2-t Kn**/7*fMS, 3-tKn^J/7" 

4-tFn^i/7*f;H, 2, Kn*s/7*^S, 2, 4-s; 

tKn^i/T'fM, 3, 4-i/ , t:Fn^i/7'fM, 2, 3, 4-MJtKn 
3f S/T^bS, t Kn^i/7xx;i/S, i/tKn^i/7ri;i/i, tKn^S/^ 
fii/7i-ii/i, t Fn^fi/xf jV7x_;H ; ^■*-;i/*5t<z) 2 
x^;i/S, 2 Vzfu \£)im. 3 -^;i/^j^hynif;i/S, 2, 3-^ 

*)i*7b7u¥)im. 2-^;i/^j7°h7 , f;i/i, 3-^;i/*7°hyf;i/i, 4 
-^;i/^7^h^;i/«, ^;b*7°F7xx;H ; ;\utfyitmky&mWiT*$>Z> 2 
-^DDifM, 2-^nn7°Dt:>l, 3 - ^ n n b?;i/^ 

S-^nD^fM, 4 - V □DT'fM, 7MD7i-M, ^ 
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, hMnn7i- 7;i/^-n^^;i/7 3i^;ba, h'J7;i/tn^f;i/7x 
; >*5S^r;b3--«/fli5tS:^'r« 2-7^ y - 3 -n Kn^s/^a 

7~*Ji&* 4-7^;-2-kKn^i/7*fM, 3-75;-4-tFn^j/ 
4-r^;-3-tFn^i/7*f;i/i, 2, 4-*;7U-3-tF 
n*s/y^^as, 3 -r ^ y - 2 , 4 -s;t: Fu*i/7*)im, 2, 3-^7^ 
7 -4 -t Kn^rS/^;i/S, 4-r^y-2, 3-j?tFn^j/^i, 3 
, 4 - 7 5 ; - 2 - 1 f n * s/ ;bS, 2-7^-3, 
y^;i/«> 7^;t Fn*'>7i^S ; /Nny>fc*»HT?iS»3*ife^ffc* 
iltfeS7;i/tnt Fa^^7x^;i/S, # n □ h: Fn 3f£/-7 ; 

[0 0 15] 

o 

[0 0 16] 

Fv m-7x;dp^>X7;brtF, p-^fM>X7^ftK, o-^D 

n^>^7;i/ft F, m-^na'OX7;i/ftF, p-^na^>X7ii/ft 

, 2, 3-^fl/>i;«M>X7^ftF, 7i-;i/7t hT^-T^fc: F, 7 

;b^9-;b^©^#^r;i/^ti f ; r-fe F7^ft F> y^-^r^^n F> >f v 

;i/^ti F ; 3i^;i/^^;i/>7- h 7*f;MfMF>, ;* f^^D if F >, 
>r v^d tf;i/^^;i/>7- h ^^;i/^>^;i/>7- h>, (2 -*^;i/^n tf 

jv) >5rh>, (3-^^;!/^^) >r by^&mmmBfjmT by ; 
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by; (3-^nn^ntr;i/) *^ju>r h >^©r;b=3r;i/ (AaT;^;^) ^ h 
y 2- (r;i/=idpe/^;i//^r.;i/r ^ 7 ) - 3 -i/^ n/\^ri/;i/^n h°^>t;u 

K*$0> 7 /i/ * ;i/ * tffl§JKi£ r ;i/ ^* t k if e> ti -5 c 

[0 0 17] 
[0 0 18] 

7;i/n-;i/«i:bTit :n#y-;K :/n/W-;i/ 

, -f y -fun j 2-^#y-;i/, >fy^^;-;k t- 

JKI£ r ;i/ =i - ;i/ ©flfi, ^y y )V n - tf £ ti & „ 

xxf;i/MI^bttt MAii. =«*^;b, @£^*?-;k mm^Ji. W 
Wrfm. 7n¥*yM*^)Vtgm%ffiM^XTJ\stfmfbtiZ> 0 

[0019] 

a 

[0 0 2 0] 

#*8EK:JB^&j5JSi&jfcH\ ltrSB©*«E©ffilc, n-^yzy, n-/\3fif> 

[0 0 2 1] 

^W^iStCiSttS^MttS/r^ t KU>K5tXS-Ctt, SfftLT, lata 
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5£ (I) T?^3 4xS#;b>tfxMt^&&Mv*fc*-£, ^tSfb^tcttJS-rs&aS 
(ID : 

[ft 2] 

R 2 

I 

NC-C*-R 1 (II) 

I 

OH 

[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 
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[0 0 2 5] 

^ffiTb, »tt^r; t F'J >Cf bt l BLJ& 

2-8 S«-e^>-g>3i:^J5(C^^ L,^ 0 
[0 0 2 6] 

fcv^n©»-£%>, SWiitS^tta-t: Kn * 

iST^So SiSi*<o«i«iaMii, 4 o-8 oTJ-c&srfctfXicjfi: lv^ 

[0 0 2 7] 

ri:W*b<, l 0-4 o^iT'&srhtfHtc^ Lv*. 

[0 0 2 8] 
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[0 0 2 9] 

(MSIflll) S-hKDdri/-h'J;i/'j7-f©il 

(s- 1 k n s/— h u ;i/ u r - -wmm) 

^{Ct^oT, £mRNA£JfflffiL£ 0 #C^T% W»d *l£mRNA£g|M£ l/T, cDNA^ 
cDNA$:f^$^bfeo — :£itR [Arch. Biochem. Biophys. 311, 496-502( 

1 994) ] ic f B« © ^ A ft I©s- 1 F n ^ i/- h 'J ^ y 7 - if it fc^- © BB#Uc 
»^T, TfB©^-f V-£^t,£„ 
[0 0 3 0] 

-fe>;*:/v-f "7— : ggggaattcatggtaactgcacattttgttctgattc(fH^lJ## 1 ) 
7>f tV^^'^'fY- : ggggtcgacctcacggattagaagccgccg (jSB^JH^ 2 ) 
-S-ffcLfc^^f V-£JBV\ _hfBcDNA£g|M£; LTPCR (90°C, 30# ; 3 
0# ; 72°C, 60# ; ft35-^^^;U) &*tV\ S-t Kn^rS/- h U ;i/ U T-ifitfc 

[0 0 3 1 ] 

& V ^ V , # 5) tl £PCR$T/t % fglg $ # - YEp352-GAP© ^"n^-*-*:*-^ 
*-Z-}l<DmizmA-tZ>Z.£lZ& ^®Xtry-AMI§^^^^-YEp352-G 

& ^ il iZ J: o # # - YEp352-GC£^t^fl^X.gl«®YEp352-GC-S2$;S: ft 

[0 0 3 2] 

&V>T% #<b4x£Mmx.g£«ffi*fcYEp352-GC-S2tfc£, YNBDCas$[#;igi& (6.7g/ 
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L Yeast nitrogen base without amino acid(Dif co£fc|g), 20g/L#*;i/n — 20 
g/LiJif^JWt. 40mg/mL L-N'J^h77» * T?24B£iai&*'* -5 3 £ K «fc o T 

^itic ^-ormftzmuis. x-xsjuzm^. mft&mfthfc. mwmfam 

&5&&#J«U 4B&£tt&il9$L rti&SK^lifr S i iiJc J: o TffiJUSS Ofefe 
[0 0 3 3] 

iff J: (C L/TH|§ b fcS-tl Kn^rS/— h U )l U T-if£, Micro Bead Si 1 
ica Gel 300A (*±2x U */7ft3M*5£^*£*[) JCHJfcftLfc. BH*©H^fttt, 
S-fc Kn^rS/— N U;i/U T-if?g$i (*§tt : 64U/«U 0.02M HEPES-Na^®$t (pH6 
.0)) l.OLtCjH#2OO*&fl02., 4 TC T?24B£iaflt#-r -5 d £ IC «fc »J , »3R*>A* 

[0 0 3 4] 
(^#1 1 ) 

^i2L077Xn(C, HSflSHPaR 2 0 0 g , 10mM'J>18««(pH5 

. 5) -rfis^Fifc t ( t bme) i. 2L, /<>xr^ 

fth'12 7. 2g (2. Omol) &t>*»^4 9. 2g (3. Omol) &{fc 
2 0°C-e 1 mmmWLtc H P LC&M^TiRJG£;?R&3MJr L 

[0 0 3 5] 
<^J6« 2 ) 

[0 0 3 6] 
(l&Biflf 3 ) 

0. 1M, 0. 3MW0. 0 5M0iIt'^tS 2 5 w t %^ ^ ; - ^ 
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o 

[0 0 3 7] 
[0 0 3 8] 

[*1 J 







% 


% e e 




tBME 


9 8 


99.9J^± 






9 7 


99.9&± 


3 




9 6 


99.8 






9 6 


99.8 



JC3&S*T?»»LT^e>38?SK^*P^S:^Wfc 3 0 0mL(!!)77^a{;#bt o ~ 
*l£3 5%&gfcl 5 6 g (HC1 1. 5mol) £#DX., ^T'lUBItft 
, 35K7 0rJT?5l$|818t*pLfc. gffi*T#*POTie»x^;i,l 7 5 g 

^bfg^S-y:, s-7>f;«7l. 7g&f|fc„ 7>fMi:l/T©MS (R 
-#£^#>T) ttHPLCT'9 8. 8%T*&U, ^HItt9 9. 0%eeT*& 
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[0 0 3 9] 

(mmm 1 b ) 

t BMECDM15: 5 w t % £ h fcEkftltMteW 1 A H m&fc hTfcfo Zft-o 
[0 0 4 0] 

[0 0 4 1] 

ammm 2 b > 

»B&x^;b<z>-£^4& 5 w t % i: I tMli^iM 2 A i: ii(c 1 1 SJS ^ft 

[0 0 4 2] 
(^IM3A) 

[0 0 4 3] 

JS?R<Z>4#<Z> 1 =&Mv*, g^ffl/\^t>©^tS:l 5wt%CL, ^T^Sfe 
Ml AHmmcLT&J&Zft ofeo 
[0 0 4 4] 
(Jt«#Ul~4) 

[0 0 4 5] 
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No. 


£f AS 




i%ee) 




tBME(2) 


95 


99.0 




tBME(5) 


93 


98.3 


mmm2A 


»«xf*(3) 


94 


98.8 






92 


97.9 


mmm3 


(5) 


95 


97. 1 






96 


98.5 




tBME(15) 


86 


89.0 




'iflF»if*(12) 


89 


86.4 




WRi**(20) 


85 


84.0 




(15) 


90 


92.5 



[0 0 4 6] 
[0 0 4 7] 

SEQUENCE LISTING 
<110> NIPPON SHOKUBAI CO., LTD. 

<120> The process of synthesis of optical active a -hydroxycarboxyl ic ac 
id 

<130> P00-0255 
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<160> 2 

<210> 1 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 1 



ggggaattca tggtaactgc acattttgtt ctgattc 



37 



<400> 2 



ggggtcgacc tcacggatta gaagccgccg 



30 



[0 0 4 8] 



Mfm^ 1 : C3 JsScDNA 
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mm] 
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ffi m A 



S»B!I#^ [000004628] 

1. SESSSUiB 19914? 6^110 

2. ^Jg^HH 2 0 0 0^121 6B 

ft ffi *6R/&:*IRm**e»K«4TB 
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